Herein, we report the isolation and characterization of sclerienone C, a novel sesquiterpene isolated from the methylene chloride/methanol (1:1) extract of Scleria striatinux that we have deduced to have structure 1. This medicinal spice of Cameroon has been shown to display antimicrobial and antiplasmodial activities. The isolation and purification involved a combination of methods including silica gel column chromatography, Sephadex LH-20, and semi-prep HPLC separations. Structure elucidation was carried-out by means of spectroscopic analysis and comparison with previously isolated sesquiterpene derivatives from the plant.
Previously we have reported the isolation and characterization of okundoperoxide (2) [1] , sclerienone A (3) [2] , and sclerienone B (4) [2] from Scleria striatinux De Wild (Cyperaceae), a medicinal spice of Cameroon. These constituted the first reports on this novel class of sesquiterpene isomers, therefore prompting a more extensive phytochemical investigation of the plant, which has previously been shown to exhibit antimicrobial activity [3] . We now report the isolation, purification, and structure elucidation of a fourth sesquiterpene from this plant.
Open-column silica gel chromatography of the methylene chloride/methanol (1:1) extract of the ground rhizomes of the spice was carried out with a gradient of increasing polarity using nhexane, ethyl acetate, and methanol. This afforded several fractions that were pooled on the basis of their TLC profiles. A collection of fractions of intermediate polarity was subjected to repeated column chromatography using hexanes/ethyl acetate (2:3) as eluent. The resulting partially purified material was subsequently chromatographed on Sephadex LH-20 using methylene chloride as eluent. This afforded semi-purified samples of a new compound that we have named sclerienone C. The combined samples were then subjected to semi-preparative HPLC to give the purest sample of sclerienone C (65 mg). From LC/ESI-APCI-MS analysis, we deduced a molecular weight of 266 amu. Structure elucidation of sclerienone C, eventually leading to the structure shown as 1, was achieved using 1D-and 2D-NMR spectroscopy in comparison with the NMR data of 2-4.
The 1D proton and carbon NMR data (in CDCl 3 ) for sclerienone C are given in Table 1 . The 1 H NMR spectrum showed resonances indicating four methyl groups and three alkene protons, while the 13 C NMR spectrum showed a total of fifteen carbons, including two carbonyl (likely ketone) and four alkene carbons. Similarities of resonances associated with the cyclohexenone moiety common to each of 2-4 and those seen for sclerienone C suggested that this same subunit was present in the structure of this new secondary metabolite. Resonances for each of three alkene protons at δ 5.88, 6.78, and 6.80 were assigned, respectively, to H-2, H-3 and H-4' to support the presence of the two α,β-unsaturated enone moieties in structure 1. The doublet of doublets at δ 2.84 was attributed to proton H-5, which is coupled with the two diastereotopic vicinal protons H-1'a and H-1'b. The multiplets at δ 2.97 and 3.00 were attributed to the diastereotopic protons H-1' a and H-1' b , coupling 
geminally with one another as well as with their common vicinal partner H-5. The singlets at δ 1.07, 1.09, 1.34, and 1.82 were attributed to the C-6-Me a , C-6-Me b , C-4-Me and C-3'-Me groups, respectively. The singlet at δ 3.51 was attributed to the C-4hydroxyl proton that is likely experiencing hydrogen bonding with the carbonyl oxygen at C-2'. The assignments of resonances in the 1D 13 C NMR spectrum that are given in Table 1 arose from full analysis of the HSQC and HMBC spectra consecutively.
The results from nOe experiments were critical for establishing the relative configuration between the vicinal stereogenic carbon atoms at C-4 and C-5 (see arrows in 5, Figure 2 ). Irradiation of the C4-methyl group at 1.38 ppm enhanced the resonances of (i) both of the diastereotopic protons at C- Complementary information came from irradiation of the C-5methine resonance. The only observed nOe was to the C-6-Me b resonance at 1.09 ppm. Taken together, these data are fully consistent with the stereochemical relationships shown in 5 and, accordingly, 1. From the above data leading to the structure shown for compound 1, it can be seen to be a new constitutional isomer of the other sesquiterpenes 2-4, previously isolated from the genus Scleria. We now name 1 as sclerienone C.
Sclerienone C (1) was screened in vitro against NF54, a strain of Plasmodium falciparum parasite sensitive to all known antiplasmodial drugs, and K1, a strain that is resistant to chloroquine and pyrimethamine. Sclerienone C gave IC 50 values of 5.1 and 4.4 g/mL respectively, using chloroquine and artemisinin as reference drugs. Generally, the criteria for antiplasmodial activity against P. falciparum used by the World Health Organization are: pronounced activity for IC 50 < 5 µg/mL, good activity for 5<IC 50 <10 µg/mL, moderate activity for 10<IC 50 <20, low activity for 20<IC 50 <40 µg/mL, and inactive for IC 50 >40 µg/mL [4] . Sclerienone C therefore displays good to pronounced antiplasmodial activity in vitro.
Experimental
General procedures: Liquid chromatography was performed with a HPLC system equipped with a binary pump and both photodiode array and mass spectrometer detectors with an autosampler, all controlled by Agilent Chemstation software. A Waters Symmetry C8 (3.9 i.d. x 150 mm l; 5.0 µm) column was used with MeOH-H 2 O (15 mM ammonium acetate) as mobile phase; the separation employed a stepwise gradient that progressed from 52:48 (MeOH: H 2 O) to 98:2 over a period of 10 min, followed by an approximate final hold time. The total run time was 30 min. The flow rate was maintained at 0.5 mL/min. Simultaneous ESI-APCI-MS (dual ionization source) was achieved in both positive and negative modes on an Agilent LCQ ion-trap mass spectrometer. MS, Bruker BioTOF II mass spectrometer; 1 H and 13 C-NMR, Bruker Avance III HD 500 spectrometer; IR, MIDAC M4000 instrument; UV, UNICAM UV-Visible spectrometer; Optical rotation, Rudolph Research Analytical Autopol (APIII) polarimeter.
Plant material: Samples of S. striatinux rhizomes were harvested in Oku in the North West Region of Cameroon and identified with the collaboration of botanists at the National Herbarium and the Limbe Botanic Garden. A voucher specimen (No. 32235/HNC) has been deposited at the National Herbarium in Yaounde.
Extraction, isolation and purification: Four ca. 2.5 kg batches of air-dried rhizomes of S. striatinux were extracted in CH 2 Cl 2 /MeOH (1:1, ca. 2 L per batch). Concentration of the combined extracts gave 450 g of crude extract. Three equal portions of this crude extract were subjected to open-column silica gel chromatography using selected step-gradient combinations of hexanes, EtOAc, and MeOH as mobile phase. Fractions were concentrated on a rotary evaporator and pooled based on their TLC profiles. Fractions eluted with n-hexane/EtOAc (6:4) were combined to leave ca. 3 g in total. This material was then chromatographed on Sephadex LH-20 using CH 2 Cl 2 to afford a semi-purified sample of compound 1 (150 mg). This material was subjected to semi-preparative HPLC on a normal phase Alltech Econosil Si 10 m column; (250 mm l x 10 mm d). Ca. 20 mg (in 4 portions) was injected, using n-hexane/EtOAc (1:2) as eluent. A flow rate of 5.0 mL/min was used and the total run time was 30 min. This provided 6.5 mg of sclerienone C with which the spectral data reported here were collected. 
